If we are serious about trying to prevent the coronary epidemic we need a clear and unambiguous approach. There is a need to increase awareness of the present unsatisfactory situation with the levels of CHD in the UK being higher than in almost all other industrialized countries, and emphasizing the numbers of patients having attacks before the age of retirement.
In developing a common goal for the future we need to emphasize the evidence that shows that lowering risk factors is being met with success in other parts of the world, and how it has been achieved.
Only then can suggestions about changing lifestyle be expected to arouse interest and acceptance. The recommendations need to be clear, simple and practical. They must be widely accepted, and many in the health care professions will need convincing that their attitudes should change.
Constant media repetition of the advice will be needed to encourage a sustained effort, and the Department of Health will have to give this a high priority. The labelling of food needs to be improved so that the contents are specified in a uniform way that is readily understood, and this may require legislation. Food manufacturers should receive encouragement to provide a greater variety of prepared foods low in saturated fat.
If we are serious about wanting to prevent CHD it will require a large investment in time and money and a prolonged and well planned campaign. It has Cardiac dysfunction during seizures and the sudden epileptic death syndrome It is assumed that epileptics dying suddenly and unexpectedly, do so as a result of trauma, inhalation or status epilepticus. Whereas this applies to the majority of such deaths, in two per 1000 cases autopsy docs not identify a cause':". Investigation reveals a consistent profile of those likely to succumb from the sudden epileptic death syndrome as it has been termed-s, Such patients are young, and have infrequent seizures diagnosed for longer than one year. There may be a history of excessive alcohol consumption. They are usually found dead in bed, or following an otherwise typical seizure. Their plasma anticonvulsant levels are generally subtherapeutic. Most often, these patients suffer from generalized tonic-clonic convulsions alone, or combined with complex partial seizures. Owing to the absence of an identifiable cause of death, it has been suggested that a cardiac arrhythmia may be the terminal event. This review considers the evidence for alterations in cardiac rhythmicity in epilepsy with specificreference to the sudden epileptic death syndrome.
The first systematic study of rhythm changes during seizuress, indicated that sinus tachycardia was the most common finding. This was independent of the type of fit. ECG repolarization changes manifested by T wave flattening, were present in 25% of the 17 cases reported. Similar ECG and rhythm changes have been been done effectively elsewhere, but will not happen in Britain unless the health care professionals and the Department of Health have the will.
The answer to the question posed in the title 'When should prevention start?' should be now. Isn't it time we got going? noted in patients with exclusively temporal lobe seizures and appeared unrelated to movement", Generally, the tachycardia preceded or accompanied the aura. In another investigation", White et al. paralysed and ventilated awake epileptics, and induced fits with pentylenetetrazol (PTZ). Tachycardia occurred with the onset of all the seizures. Moreover, frequent atrial and ventricular ectopics were seen. Occasional runs of ventricular tachycardia were observed. Repolarization changes were again noted, comprising ST segment elevation or depression, and T wave inversion. More recent studies using ambulatory EEGIECG monitoring have confirmed these findings 7 • In 92% of recordings, sinus tachycardia started with the onset of the electrical ictus. Cardiac arrhythmias were identified in 42% of all seizures, and most frequently comprised a marked beat to beat variation in the R·R interval accompanied by changes in P wave morphology. Frequent ventricular ectopics were detected in three (11%)patients and recurrent supraventricular tachycardia in one (4%); these were coincident with the onset of the seizures. Two cases of sinus arrest during a seizure have also been reported-". A corollary of the above occurs when patients investigated for a cardiac arrhythmia, are shown to have epilepsy as its basis. Thus Walsh et al. lO reported a 4·year-old boy who was repeatedly investigated for paroxysmal SVT. EEGs disclosed generalized spike and wave discharges statistically associated with shortening of the R·R interval. This led, on occasion to episodes of SVT. Two similar 0141-0768/90/ 030134-031$02.00/0 © 1990 TheRoyal Society of Medicine cases were investigated with cardiac electrophysiological techniques, without any evidence of cardiac abnormality. In all these cases, the EEG showed a temporal lobe abnormality. Unusually, none of these patients responded to conventional antiarrhythmic drugs; all responded well to antiepileptic medication.
Arrhythmias have also been induced by photic stimulation. In one patient with secondarily generalized seizures, complete sinus arrest coincided with the onset of generalized spike and wave activtty!'. This led to the instigation of cardiac resuscitative procedures. Sinus bradycardias and tachycardias are frequently elicited in photosensitive epileptics using this technique'<.
Electrophysiological evidence for the arrhythmogenic potential of cerebral discharges comes from the work of Lathers et ai. 13 Generalized seizures were initiated in paralysed ventilated cats using PTZ. Recordings were taken from two separate branches of the cardiac sympathetic nerve, and from the cardiac vagus. With low doses of PTZ, interictal spikes occurred which were associated with a synchronized increase in cardiac sympathetic nerve and vagal activity. Occasional ventricular ectopics accompanied this, together with changes in ECG morphology comprising: ST segment elevation or depression, changes in P wave shape, and both increases and decreases in PR and QT interval duration. As the dose of PTZ was increased, there was a concomitant increase in ictal activity. This was accompanied by an imbalance in the firing patterns of the two cardiac sympathetic nerve branches, and in vagal activity. Variability in firing rate increased and synchronization between the branches was lost.
At high doses of PTZ the animals died of either ventricular fibrillation or in asystole. In the former instance, there was a marked increase in neural discharge in one branch of the cardiac sympathetic nerve, and a decrease in the other. In the latter cases, there was an abrupt cessation of all cardiac neural discharge.
Bursts of activity occurring within the cardiac sympathetic nerves, have been found to be synchronized with ictal and interictal spikes!". The degree of such synchronization was variable, and differed between the two branches of the cardiac sympathetic nerve.
It has been suggested that different branches of the cardiac sympathetic nerve, supply different areas of the ventricular myocardium. Imbalance in the activity of the various branches, and between the sympathetic and parasympathetic nervous systems, produces inhomogeneity in cardiac depolarization and repolarization, allowing the appearance of irritable foci, re-entrant circuits and ventricular ectopics.
Lathers et ai. 13 suggest that such mechanisms may arise even during a normal seizure, and in the presence of subtherapeutic anticonvulsant levels result in the production of malignant arrhythmias and sudden death.
Despite the evidence implicating cardiac arrhythmias in the sudden epileptic death syndrome, the precise etiology remains unclear. This is chiefly owing to the absence of any recordings taken during the event. The one monitored patient who died in intractable ventricular fibrillation during a seizure's, possibly suffered a coincident myocardial infarct. As with sudden unexpected death in the healthy Journal of the Royal Society of Medicine Volume 83 March 1990 135 population, an arrhythmogenic event seems the most likely explanation.
The insula represents a cortical area which might be hypothesized a priori to be involved in arrhythmogenesis during a seizure. This region has profuse interconnections with the limbic system, hypothalamus and the intermediolateral cell column of the spinal cord. There is also a marked autonomic afferent input I 6 • 17 • It is the frequent site of ictal activity and could therefore be involved in the autonomic effects identified in temporal lobe seizures. Using phasic microstimulation locked to the discriminated R wave, we have shown that a cardiac chronotropic organization does exist within the rat insula-", Stimulation of the rostral posterior insula results in tachycardia, whereas the more caudal posterior regions engender bradycardia. This occurred in the absence of confounding changes in blood pressure or respiration. It is the first time that a cortical site has been shown to produce consistent changes in heart rate without associated effects. As yet, we have been unable to produce arrhythmias by stimulating this region. This is probably a reflection of the relative stability of the rat myocardium under chloralose anaesthesia. It is a source of speculation therefore, whether involvement of the insula by seizure discharge may result in the production of an arrhythmia and be pertinent to the role of the cortex in sudden epileptic death. A theorem in mathematics starts and ends in the mind. Given the initial premisses only logic is needed to reach the final answer. But problems arise when the argument starts, not from axioms, but from sense data of the real world. More than one theory will account for the observations and logic may not, by itself, settle the question. After centuries of theoretical argument the solution emerged in the 17th century. A crucial experiment could show which of two contradictory ideas was to be preferred. Aristotelian theory proposed that acceleration in falling bodies was proportional to mass; Galileo's experiments showed it to be constant. For 1500 years Galen's explanation of the pulse was that blood ebbed and flowed; Harvey's experiments showed that it circulated. In philosophic terms, deductive argument from theory gave way to inductive argument from data -but Harvey's own words have a more Shakespearian ring: 'I profess both to learn and to teach, not from the positions of philosophers, but from the fabric of Nature'.
Since that time immense efforts have been made to codify the scientific method, to give the inductive argument the same kind of logical elegance as mathematics. This is now widely recognized as a hopeless endeavour. External reality on the one hand and the images we produce in our consciousness, on the other, are not the same. They differ vastly. Can the rules oflogic developed in one be expected to apply rigorously in the other? Of course the question does not arise in pure mathematics, but it is never far from our thoughts in science.
A school of philosophy, which was once widely supported, maintained that the external world exists only in our minds. If that is rejected then it follows that all scientific arguments, however excellent, in In the past, statistics was regarded as mathematics rather than science. Certainly pure mathematics has always played a crucial role. Pascal, Fermat and Bernouilli applied the techniques developed in pure mathematics to predicting the behaviour of dice. That was the start and Neyman" shows that later developments have followeda similar route. However, mathematics has not succeeded in formulating a fundamental theory of probability. Fisherv" wrestled with this problem for more than 10 years. The distinguished mathematician Littlewood" concludes that neither the frequency theory of probability, nor any of the others, is satisfactory in a strictly mathematical sense; they cannot be rigorously proved in the way that Euclid's theorems are proved.
Should we therefore use the modern computer to test statistics by experiment? Littlewood rejects experimental proof because false theories can give correct predictions. This objection is valid in pure mathematics when logic provides a more conclusive proof than empirical evidence. But in statistics, if mathematical proof fails us, surely experimental proof is the next best option. It may not be possible to justify the scientific method by formal logic, but we owe to it everything that distinguishes our world from the Dark Ages. If a satisfactory mathematical theory of probability is ever created then it will prevail. But meanwhile there seems a strong case for regarding statistics not so much as mathematics, but more as an exact science, akin to physics. The ultimate court of appeal is not the reductio ad absurdum, but the crucial experiment.
There is a second, more fundamental, reason why statistics should be subject to the same discipline 0141-0768/90/ 030136-02/$02.00/0 © 1990 The Royal Society of Medicine
